Tyrosine phosphorylation of microtubule-associated protein kinase after transient ischemia in the gerbil brain.
The tyrosine phosphorylation of microtubule-associated protein (MAP) kinase was examined in the gerbil brain after transient ischemia and reperfusion. Phosphorylation of MAP kinase was maximal within 1 min of reperfusion following 5 min of ischemia and returned to control levels as early as 5 min postischemia. The greatest increase in MAP kinase phosphorylation was detected in the hippocampus, with minor increases in other ischemic regions of the brain. Several tyrosine-phosphorylated proteins were detected in the gerbil hippocampus; however, the ischemia and reperfusion injury only increased tyrosine phosphorylation of MAP kinase. The increase in tyrosine phosphorylation was prevented by the N-methyl-D-aspartate (NMDA) receptor blocker (+)-MK-801, whereas a non-NMDA receptor blocker, 6-cyano-7-nitroquinoxaline-2,3-dione, was ineffective. Pretreatment of gerbils with calcium channel blockers also prevented the tyrosine phosphorylation of MAP kinase in the ischemic brain. Altogether, these results imply an involvement of glutamate receptors and calcium during the tyrosine phosphorylation of MAP kinase. Tyrosine phosphorylation was also prevented when ischemia and reperfusion were conducted under hypothermic conditions, which protect against neurodegenerative damage. These findings implicate a role for MAP kinase in neuronal damage resulting from ischemia and reperfusion.